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I. INTRODUCTION 
 
 The purpose of this research was to develop the infrastructure for comparative studies of 
prostate cancer among black men who reside in contrasting environmental settings, West Africa, 
the Caribbean and the United States. This ambitious three-year effort addressed six essential 
infrastructure areas: case recruitment, case characterization, tissue collection and storage, 
integrated database development, targeted laboratory expertise and pilot research. The key 
accomplishments were as follows:   
  

1. Reliable recruitment and data collection strategies in Chicago and Kingston. 
2. A centralized data repository in Chicago consisting of demographic and clinico-

pathologic history and tissue (serum/plasma, leukocytes, erythrocytes and prostate tissue) 
for biochemical and molecular studies.   

3. Meeting solicitation and recruitment target in Chicago and Kingston. 
4. Application of secure web-based technology to permit grading of pathologic tumor by 

consensus. 
5. The foundation to conduct preliminary biologic and molecular comparison of cases in 

from Chicago and Kingston. 
6. Scholarly products that include 2 manuscripts, 6 scientific abstracts, and 5 poster 

presentations.  
 
Meanwhile, our most important problem was interruptions of enrollment in Jamaica from 9/2000 
to 2/2002 (18 months) and in West African since September since 2000 for administrative 
reasons. The reasons included difficulty establishing reliable collaborations with investigators in 
West Africa and protocol review process issues in Jamaica. Despite these problems, the project 
made good progress in several areas. Before describing our progress in the required format, l will 
summarize the amendments made to our original Statement of Work (Table 1), specify the 
number of subjects enrolled under each protocol by site (Table 2) and present of timeline 
summary of work completed.   
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II.  BODY 
Approved Statement of Work 
 
Task 1. “Provide reliable recruitment of incident cases in region.” 

a. Create consortia of urologist and pathologists in each region: southwest Nigeria, the island of 
Jamaica and Chicago, IL. 

b. Develop incident case recruitment strategies appropriate for each research site, with the goal of 
soliciting participation of 75% of newly diagnosed cases per site (25-50 cases per region) per year. 

c. To help meet enrollment target for the Chicago area, extend recruitment of eligible African-
American men to a Mercy Hospital-affiliated private practice   

We were able to establish productive and reliable recruitment strategies at our research sites 
in Chicago and Jamaica, but were not able to establish recruitment in Ghana.   

 
 
Task 2. “Characterize each case using a common protocol.” 

a. Convene pathologists for a review of the Gleason grading system and group reading of 
representative slide of cases diagnosed in each region. 

b. Level of agreement between pathologist will be monitored using a 25% random sample from each 
site to be circulated to each pathologist.. 

c. Identify and monitor adherence to a common set of tumor and lymph node staging procedures. 

Tasks 2a through 2c were accomplished between Chicago and Jamaica. 
 
 
Task 3. “Create a centralized repository for serum, plasma, leukocytes, and prostate tissue for 
biochemical and molecular analyses” 

a. Collect plasma, serum, and leukocytes on each case as well as fresh normal prostate tissue from 
patients undergoing radical prostatectomy. 

b. Collect height and weight at baseline, and follow-up data on symptoms, response to treatment, 
recurrence/progression, vital status, and causes of death using a structured questionnaire.  

c. Process and store all patient specimens in a -700 freezer at Edward Hines, Jr. VA in Bldg 1, RM. C208 

Task 3a thru 3c have been accomplished. 
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Task 4. “Link case demographic, clinical, and pathologic characteristics to corresponding 
tissue samples using a computerized database.”  
 

This task has been accomplished. 
 

Task 5. Pilot Studies: Conduct comparative studies of genes, nutrition, and histopathologic 
markers of prognosis.  
 

This task has been accomplished. Results of pilot studies have been published in abstract 
form and/or presented in poster presentations at national meetings. The products are cited in the 
bibliography. 
 
 
III. KEY RESEARCH ACCOMPLISHMENTS 
 

• The purpose of this research was to develop the infrastructure for comparative studies of 
prostate cancer in blacks who reside in contrasting environmental settings. The key 
accomplishments are as follows: 

 
• An epidemiological research infrastructure (specifically, accessible populations, clinical 

resources, and data collection methods) to support unified measurement of exposures and 
prostate cancer in Chicago, IL and Kingston, Jamaica. 

 
• Biochemical and genetic studies in approximately 40% of subjects enrolled. 

 
• A clean electronic database that integrates demographical, clinical, and pathologic tumor 

characteristics of each case to corresponding archived tissue specimens.  
 

• Statistical analysis of a) case demographical, clinical, and pathologic characteristics 
between Chicago, Kingston, and West Africa; b) levels of antioxidants and fatty acids in 
serum and prostate tissue in cases from Chicago and Kingston; c) association of studies 
of variants of genes involved in androgen metabolism with clinical stage of prostate 
cancer within and across sites (Chicago, Kingston, and West Africa).  

 
• Two manuscripts, 6 abstracts, and 5 posted presentations.  
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IV. REPORTABLE OUTCOMES  
 
A. Manuscripts  

1. Freeman VL, Coard KCM, Wojcik E, Durazo-Arvizu R. Use of the Gleason system 
in international comparisons of prostatic adenocarcinomas in blacks. Prostate 2004; 
58(2):169-173  

2. Coard KCM, Freeman VL. Gleason grading of prostate cancer: level of concordance 
between pathologists at the University Hospital of the West Indies. Am J Clin Pathol 
2004 122:373-376. 

 
B. Abstracts 

1. Freeman, VL, Coard, K, Ogunbiyi, O, Wojcik, EM. Gleason scoring system: high 
level of agreement between pathologists from three countries. Proceedings of the 
United States and Canadian Academy of Pathology. Lab Invest Volume 81, pg. 108A, 
#624, January 2001 

2. Wojcik, EM, Coard, K, Freeman, VL. Prostate cancer in African Americans and 
Jamaicans. Proceedings of the United States and Canadian Academy of Pathology. 
Lab Invest Volume 81, pg. 128A, #743, January 2001 

3. Freeman VL, Kittles RA, Adebamowo A, Bennett F, Tullock T, Aiken W, Coard 
KCM, Panton B, Cudecki JJ, Mason T, Flanigan RC, Sylvester N. Steroid 5-alpha 
reductase type II V89L substitution and risk of advanced prostate cancer in black men 
from Nigeria, Jamaica and Chicago. Proceedings of the American Association for 
Cancer Research, Volume 44, 2nd ed., #3613, July 2003. 

4. Freeman VL, Kittles RA, Bennett F, Aiken W, Tullock T, Coard KCM, Panton B, 
Adebamowo A, Mason T, Cudecki JJ, Flanigan RC, Sylvester N. Steroid 5-alpha 
reductase type II V89L variant frequencies and androgen receptor CAG microsatellite 
lengths among black men with prostate cancer from Nigeria, Jamaica and Chicago, 
Illinois. Proceedings of the American Association for Cancer Research, Volume 44, 
2nd ed., pg 717, #3614, July 2003. 

5. Bennett FI, Freeman VL, Coard K, Aiken W, Tulloch T, Forrester T, Panton B, 
Flanigan R. Fatty acid composition of prostatic tissue from blacks in Jamaica and 
Chicago. Proceedings of the American Society of Clinical Oncology, Volume 22, 
#1658, May 2003 

6. Aiken W, Tulloch T, Freeman V, Bennett F, Coard K, Panton B, Kittles R, Mason T, 
Flanigan R. Differences in Patient Characteristics in Black Men with Prostate Cancer 
from Jamaica and Chicago. Proceedings of the American Society of Clinical 
Oncology, Volume 22, #1764, May 2003. 

 
C. Presentations 

1. 90th Annual Meeting of the Unites States and Canadian Academy of Pathology 
(USCAP), Atlanta GA, USA. “Gleason scoring system: high level of agreement 
between pathologists from three countries.” March 5, 2001.  

2. 90th Annual meeting of the Unites States and Canadian Academy of Pathology 
(USCAP), Atlanta, GA USA. “Prostate cancer in African Americans and Jamaicans.” 
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3. American Association for Cancer Research (AACR), 94th Annual Meeting, Toronto, 
Canada: “Steroid 5-Alpha Reductase Type II V89L Variant Frequencies and 
Androgen Receptor CAG Microsatellite Lengths Among Black Men With Prostate 
Cancer From Nigeria, Jamaica and Chicago, Illinois.” April 7, 2003. (Rescheduled for 
July 12, 2003, Washington, DC.) 

4. American Association for Cancer Research (AACR), 94th Annual Meeting, Toronto, 
Canada: “Steroid 5-Alpha Reductase Type II V89L Substitution and Risk of 
Advanced Prostate Cancer in Black Men from Nigeria, Jamaica and Chicago.” April 
7, 2003. (Rescheduled for July 12, 2003, Washington, DC.) 

5. 2003 Annual Meeting of the American Society of Preventive Oncology (ASCO), 
Chicago, IL. “Fatty Acid Composition of Prostatic Tissue from Blacks in Jamaica and 
Chicago.” June 1, 2003. 

 
D. Tissue Repository 
 

We obtained the following biospecimens from N subjects: leukocytes (n=303), 
plasma/serum (n=262), fresh normal prostate tissue (n=44). 

 
List of Paid Personnel 
 
Chicago:  

Vincent L. Freeman, MD, MPH – PI 
Christopher Dorgan, BA – Project Coordinator 

 
Jamaica: (through subcontract with the University of the West Indies) 

Barbara Panton, RN – Site Project Coordinator 
 
V. CONCLUSIONS: 
 

We were able to establish the feasibility of developing the infrastructure needed for 
comparative studies of prostate cancer in blacks in the Chicago and in Kingston, Jamaica. The 
assumption that these sites differ in lifestyle exposures is probably correct. Our data also suggest 
that lycopene plays and etiopathogenic role in prostate cancer and that inheriting a variant of the 
gene encoding 5-alpha-reductase associated with lower enzymatic activity may lower the risk of 
advanced-stage prostate cancer.  
 
This report is respectively submitted by  
 
Vincent L. Freeman, MD, MPH 
Principal Investigator 
Division of Epidemiology and Biostatistics 
School of Public Health 
University of Illinois at Chicago 
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Use of theGleason Systemin International
Comparisonsof ProstaticAdenocarcinomas inBlacks

Vincent L. Freeman,1,2,3* Kathleen C.M. Coard,4 Eva Wojcik,5

and Ramon Durazo-Arvizu6

1DepartmentofMedicine, Stritch SchoolofMedicine, LoyolaUniversityMedical Center,Maywood, Illinois
2DepartmentofUrology, Stritch SchoolofMedicine, LoyolaUniversityMedical Center,Maywood, Illinois

3Midwest Center forHealth Servicesand Policy Research,EdwardHines, Jr.VA,Hines, Illinois
4UniversityoftheWest Indies,Mona,Kingston, Jamaica

5Departmentof Surgical Pathology, LoyolaUniversityMedical Center,Maywood, Illinois
6DepartmentofMedicine,The Feinberg SchoolofMedicine,NorthwesternUniversity,Chicago, Illinois

BACKGROUND. Comparisons of prostate cancer in blacks living in different countries can
shed light on factors responsible for high rates of the disease among blacks inAmerica. Since the
prognostic value of the Gleason grading system is well established, we assessed agreement
between pathologists in countries where black populations of the African Diaspora reside.
METHODS. Three genitourinary pathologists at hospitals in Nigeria, Jamaica, and the US
independently assessed sextant biopsies from 12 patients. Gleason sum and percentage
involvement were recorded, and a percent-weighted average calculated. Agreement under
different groupings was evaluated using the kappa statistic generalized to three raters.
RESULTS. Agreement was significant for individual sums (k¼ 0.3317, P¼ 0.0173), sums
grouped as well (2–4), moderately (5–6), and poorly differentiated (7–10) (k¼ 0.2437,
P< 0.0001) and other groupings. Agreement between at least two raters was 91.7–100%;
complete agreement was 41.7–66.7%.
CONCLUSIONS. The Gleason system is feasible and practical for international studies of
prostate cancer among blacks from contrasting environments. Prostate 58: 169–173, 2004.
Published 2003 Wiley-Liss, Inc.{

KEY WORDS: prostatic neoplasm; African Americans; prognosis

INTRODUCTION

Comparative studies of prostate cancer disease
among blackswho reside in contrasting environmental
settings can shed light on the environmental and
inheritable factors responsible for the high rates of the
disease among blacks in the US [1]. However, conduct-
ing such studies are complex, with standardized
assessment of disease severity and prognosis posing
particularly difficult challenges. Correlation between
prostate cancer’s diverse architectural and cytologic
appearances and its wide-ranging biologic behavior is
widely recognized [2–5]. Several different grading
systems that group these appearances into prognos-
tically relevant grades of prostate cancer have been
proposed [6–10]. However, the architecturally based

Gleason system is the one in most general use world-
wide [10]. Its value for clinical prediction has been
established in a greater number of patient-years follow-
up than for any other system, criteria for assigning
grade are clearly defined and relatively reproducible

Grant sponsor: The US Department of Defense; Grant number:
DAMD17-00-1-0029 and the Department of Veterans Affairs (RCD
97-317).

*Correspondence to: Vincent L. Freeman, MD, MPH, Midwest
Center for Health Services and Policy Research, Edward Hines, Jr.
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Received 4 December 2002; Accepted 4 April 2003
DOI 10.1002/pros.10323

Published 2003 Wiley-Liss, Inc.
{This article is a U.S.Government work and, as such, is in
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[10–14]. Indeed, the World Health Organization
recommends that histologic grading using the Gleason
system be used routinely in the prognostic evaluation
of prostatic adenocarcinomas [15].

Therefore, the Gleason system should play an inte-
gral role in the prognostic stratification of prostatic
adenocarcinomas in international comparisons of the
disease. However, assigning Gleason sums (GSs) is
susceptibility to inter-individual variation, even be-
tween pathologists from the same institution. To
examine the feasibility of using the Gleason system in
this context, we assessed the level of agreement in the
assignment of GSs between pathologists practicing in
three countries where black populations of the African
Diaspora reside.

MATERIALSANDMETHODS

Twelve slides of sextant biopsies positive for pros-
tate cancer were randomly selected from archives at
our institution. Three pathologists, one each from
Kingston, Jamaica, Ibadan, Nigeria, and the Chicago
metropolitan area, were asked to participate. Three
criteria for selection were used: (1) genito-urinary
pathology was their subspecialty, (2) their practice
was based primarily at an academic institution, (3) and
they reviewed themajority of prostate tissue specimens
collected at their institution. Slides of the 12 US cases
were circulated to the pathologists for independent
histologic evaluation. Eachwas blinded to the question
under study, and there was no advance didactical
preparation. GS and percentage involvement of each
positive core were recorded using a uniform scoring
form, a percent-weighted average GS was calculated
for each subject for each pathologist and sums rounded
to the nearest integer. The Kruskal–Wallis statistic was
used to compare mean sums, and agreement under
three pre-determined groupings was evaluated using
the kappa (k) statistic generalized to three raters as
described by Fleiss [16] (see Appendix).

RESULTS

Table I compares the variability of GSs assigned by
each pathologist to the 12 cases. Although sums as-
signed by pathologist #3 demonstrated the greatest
variation, mean sums between pathologists were not

statistically different from one another (P¼ 0.411). Ex-
cluding a ‘negative’ biopsy result from pathologist 3
moved the mean sum (SD) to 6.35 (1.18) (P¼ 0.684).

Figures 1–3 show the GSs assigned to each case by
each pathologist under various groupings. ‘Complete
agreement’wasdefined as all threepathologists assign-
ing the case to the same category. For individual
sums (Fig. 1), complete agreement was observed in 5
of 12 cases (41.6%), and agreement between at least
two pathologists was seen in 11 of 12 cases (91.7%)
(6¼ 0.3317, P¼ 0.0087). Figure 2 shows pathologists’
assignments when sums were grouped as well (GS 2–
4), moderately (5–6), and poorly (7–10) differentiated.
Complete agreement occurred in 8 of 12 cases (66.7%),
and agreement between at least two pathologists was
again observed in 11 of 12 cases (k¼ 0.2437,P< 0.0001).
When sums were grouped as well to moderately
differentiated (2–6), GS¼ 7 and poorly differentiated
(8–10) (Fig. 3), agreement between at least two patho-
logist occurred in 100% of cases, but complete agree-
mentwas observed in only half (k¼ 0.2761, P¼ 0.0336).

DISCUSSION

International variation in prostate cancer mortality
suggests a causative role for environmental factors.
Among black populations, available data seemed to
support a gradient of risk with relatively low rates in
Africa, intermediate rates in the Caribbean, and the
highest rates in America [17]. However, recent reports
of comparable disease rates in these regions appear to
dispute these historically accepted ranking and suggest
a possible role for inheritable or shared lifestyle factors
[18–20]. International comparisons of prostate cancer
disease in these populations can play an important role
in helping to disentangle the contributions of the en-
vironment and genetics to prostate cancer disease in
general. Therefore, having robust and reproducible
markers of prognosis with which to make such epi-
demiologic comparisons would be essential. Our re-
sults suggest that use of the Gleason system is not only
feasible but is practical for this purpose. The level of
agreement between the three pathologists based on
various measures was generally high. However, the
finding of full concordance in only 6 of the 12 cases
when sums were grouped as <7, 7, and >7 suggests a
need for approaches that help better distinguish

TABLE I. Descriptive Statistics

Pathologist 1 2 3 P-value

Gleason sum rangea 6–7.23 6–8 0–8.11
Mean Gleason score (SD) 6.38 (0.14) 6.67 (0.18) 5.82 (0.62) 0.411

aGleason score (GS) calculated as the %-of-core-weighted mean GS.
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between GSs of 6 and 7. The Internet and web-based
strategies hold considerable promise in this regard [21].

The strengths of this study included blinding patho-
logists to the question under study, lack of advanced

didactical preparation on their part, and independent
assessment.Although slideswere selected at random, a
potentially important limitation was the narrow spec-
trumof sums evaluated.While itmayhave reflected the

Fig. 1. Gleason sum (GS) assignments for each case.GS¼ 0 forbiopsies (N¼1) interpretedas negativeby apathologist.Kappa (6)¼ P0�PE/
1�PE,whereP0andPE are theobservedandexpectedproportionof agreement, respectively.

Fig. 2. GS assignments for each case with sums grouped into 2^ 4, 5 ^ 6, and 7^10, corresponding to well, moderated, and poorly dif-
ferentiated, respectively.GS¼ 0 for biopsies (N¼1) interpreted as negativeby a pathologist.Kappa (6)¼ P0�PE/1�PE, where P0 and PE is the
observedandexpectedproportionof agreement, respectively.
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average distribution of histopathologic findings, not
all possible sums or combinations were evaluated. This
could have enhanced performance, thus overestimat-
ing agreement.

CONCLUSIONS

The Gleason system for the routine prognostic eva-
luation of prostate cancer appears to be both feasible
and practical for international comparative studies
of the disease in black populations of the African
Diaspora. Strategies that help distinguish between
sums of 6 and 7 could greatly enhance the validity of
the Gleason system for standardized disease assess-
ment under this study design.
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APPENDIX

Calculation of Kappa Statistic: The use of kappa and
weighted kappa is usually restricted to the case where
both the number of raters is two and where the same
two raters rate each subject. The method used to
calculate kappa in this setting was based on that
described by Fleiss [15]. Thismethod considers the case

of more than two raters and the case where the raters
judging one subject are not necessarily the same as
those judging another.

Let N¼ the total number of subjects (cases), n¼
number of raters (pathologists) per subject, k¼number
of categories (grades), nij¼number of raters who
assigned the ith subject to the jth category, and pj¼ the
the proportion of all assignments made to the jth
category (¼Snij/Nn). The level of agreement among ‘n’
pathologist for the ith subject can then be indexed by
the proportion of agreeing pairs out of all the n(n�1)
possible pairs of assignments. This proportion is:

Pi ¼
1

nðn� 1Þj¼l

�knijðnij � 1Þ ¼ 1

nðn� 1Þj¼1

ð�kn2
ij � nÞ

The overall extent of agreement is thenmeasured by
the mean of Pi’s:

P
�
¼ 1

Nnðn� 1Þj¼l

�knijðnij � 1Þ

¼ 1

Nnðn� 1Þi¼l j¼l

ð�N�kn2
ij �NnÞ

Let the mean of the Pi’s¼ 0.60. This result is inter-
preted as follows: let a case be selected at random and
graded by a randomly selected pathologist. If the case
were to also be graded by a randomly selected patho-
logist, the secondpathologistwould agreewith the first

Fig. 3. GSassignments foreachcasewithGS¼ 7 considered separately.GS¼ 0 forbiopsies (N¼1) interpretedasnegativebyapathologist.
Kappa (6)¼ P0�PE/1�PE,whereP0andPEis theobservedandexpectedproportionof agreement, respectively.
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for 60% of the time. However, some degree of agree-
ment would be expected solely on the basis of chance.
In fact, if the pathologists made their assignments
purely at random, one would expect the mean propor-
tion of agreement to be:

PJ expected ¼ �P2
j ¼ 0:3765

The quantity 1�Pexpected measures the degree of
agreement attainable over and above what would be
expected by chance. Kappa (k) is the degree of agree-
ment actually attained in excess of chance is calculated
as follows:

k ¼
P� Pexpected

1� P�
expected

which is a normalized measure of overall agreement
corrected for the amount expected by chance. Since
this normalized estimate of k follows a normal dis-
tribution, we can test the following null hypothesis to
evaluate whether the normalized estimate of agree-
ment between the pathologists is significant:

H0 :
k

ðStandard errorÞ < 1:96;

This is equivalent to the hypothesis of ‘‘no agree-
ment.’’ The standard error of k (SE (k)) is equal to the
square-root of the variance of k (Var (k)½).The variance
of k under the hypothesis of ‘‘no agreement’’ beyond
chance is approximately equal to:

VarðkÞ¼ 2

Nnðn� 1Þ�
½�P2

j �ð2n� 3Þð�P2
j Þ

2þ2ðn�2Þð�P3
j Þ�

ð1� �P2
j Þ

2

If k/(SE)> 1.96, then the agreement between patholo-
gists is significantly greater than you would expect by
chance alone.
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A b s t r a c t

Our aim was to study the level of interobserver
concordance in the Gleason scores of prostate needle
biopsy specimens reported at 1 institution. A
retrospective review of all prostate needle biopsy
specimens in which a diagnosis of adenocarcinoma was
made during the year 2000 was conducted. Parameters
evaluated included the Gleason score, Gleason grades
identified, the percentage of Gleason grades 4 and 5,
and the percentage of tumor in the biopsy specimen.
Our results demonstrated a 60% overall concordance in
consensus Gleason scores, which increased to 80%
when considered in groups of a Gleason score of less
than 7 vs 7 or more. The greatest discordance seemed
to be in distinguishing Gleason score 6 from 7 and was
more frequent among biopsy specimens with lower
tumor volumes, particularly among those with less than
30% involvement. A small percentage of Gleason grade
4 pattern might predict disagreement as well. Strategies
for improving accuracy of Gleason score 7 should be
devised, and consensus diagnosis for biopsy specimens
that demonstrate a low percentage of tumor volume is
recommended.

The Gleason histologic grade of prostate adenocarci-
noma is thought to be one of the most powerful predictors of
biologic behavior and often has an important role in deter-
mining patient treatment. It is well known among patholo-
gists that assessment of this histologic grade is associated
with interobserver variation. However, the usefulness of any
grading system must depend on reasonable interobserver
concordance. With this in mind, we sought to study the level
of interobserver agreement in the Gleason scores assigned to
prostate needle biopsy specimens and reported at the Univer-
sity Hospital of the West Indies, Kingston, Jamaica.

Materials and Methods

We prospectively obtained all prostate needle biopsy
specimens for which a diagnosis of carcinoma was made at
the University Hospital of the West Indies during the year
2000. This diagnosis was made by any of 9 staff anatomic
pathologists (including one of us [K.C.C.]), who received the
biopsy specimens while on surgical pathology sign-out duties
according to the service roster. One of us (K.C.C.) then
reviewed all biopsy specimens without knowledge of the
previous Gleason score. This pathologist, by virtue of partici-
pation in an international collaborative project on prostate
cancer, has had the added advantage of reviewing a large
number of such biopsy specimens. Moreover, the interob-
server variation for this pathologist previously was compared
with that of pathologists from 3 different countries, with a
good level of concordance (κ = 0.3317; P = .0173; and κ =
0.2437; P < .0001, respectively, for individual Gleason sums
and various sum groupings).1
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During the histopathologic review, the following factors
were evaluated: Gleason score, Gleason grades, percentage
of Gleason 4 and 5 pattern, and overall percentage of tumor
in the biopsy specimen. Evaluation of concordance of the
biopsy score with that of a subsequent radical prostatectomy
specimen was not undertaken.

Statistical Analysis

Means and SEs were calculated for selected
histopathologic characteristics. Because dichotomizing
Gleason scores into those less than 7 and those 7 or more
helps distinguish between cancers with relatively favorable
and those with unfavorable prognoses, respectively,2

disagreement in the assignment of Gleason scores of 6 and
7 can be clinically significant. Therefore, interobserver
agreement across these categories was assessed by using
the weighted κ statistic, and histopathologic correlates of
disagreement were determined by using the 2-sample t test
and logistic regression analysis.

Results

During the 1-year period, there were 90 needle biopsy
specimens for which a diagnosis of prostate cancer was
made. Each was assigned a Gleason score ranging from 6
to 10. There were no cases with Gleason scores less than
6. Following review, all scores also ranged from Gleason 6
to 10, but with a change in the distribution. The frequency
distribution of the first and second assessment of Gleason
scores is given in ❚Table 1❚. The second opinion concurred
with the original in 54 (60%) of the cases overall. Correla-
tion within 1 grade was present in 85 (94%), with the
remaining 5 cases within 2 of the original grade.

When scores were grouped in categories of Gleason
score less than 7 vs 7 or more, agreement occurred 80% (n =
19 + 53) of the time ❚Table 2❚. The κ score (95% confidence
interval) equaled 0.5429 (0.3648-0.7210), which denotes
good reproducibility.3 Eighteen of 90 cases were discordant,

mostly (n = 15) owing to undergrading by the original
pathologist relative to the review pathologist ❚Image 1❚.

❚Table 3❚ shows correlates of interobserver disagree-
ment as determined by using the 2-sample t test. The
percentage of tumor involvement was significantly lower in
cases in which pathologists disagreed. The percentage of
tumor also predicted disagreement in logistic regression (P
= .0454). Finally, the amount of Gleason grade 4 pattern
tended to be lower among discordant ratings than among
concordant ratings.

Discussion

In addition to making the diagnosis of adenocarcinoma
on needle biopsy specimens from the prostate gland, an
important role of the pathologist is to grade the tumor accu-
rately. This grade is perceived by the urologists, radiothera-
pists, and oncologists to be indispensable because it is used,
along with the clinical stage and the prostate-specific antigen
level, not only to predict prognosis but also in planning treat-
ment. Although most specialists who use this information
accept implicitly the pathologist’s grade, far fewer of them
perhaps realize the degree of interobserver variation often
present in making such an evaluation.

A number of studies comparing the Gleason score in
needle biopsy specimens with that in subsequent radical
prostatectomy specimens have been reported, and most show
a general tendency toward undergrading.4-6 On the other
hand, there have been relatively few studies focusing exclu-
sively on the degree of variability of Gleason grading in
needle biopsy specimens only. This information is, perhaps,
even more imperative, because the grading of a biopsy spec-
imen is one of the more critical factors used in making
important decisions about subsequent management,
including the efficacy of a radical prostatectomy. Further-
more, unlike the differences between grades assigned to
needle biopsy specimens and those assigned to subsequent
prostatectomy specimens that, to some extent, could be
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❚Table 1❚
Frequency Distribution of Raw Gleason Scores on Biopsy Specimens*

Gleason Score Assigned by Reviewer (K.C.C.)
Original 
Gleason Score 6 7 8 9 10 Total

6 19 12 3 — — 34
7 2 18 8 — — 28
8 1 3 9 4 1 18
9 — — 1 7 1 9

10 — — — — 1 1
Total 22 33 21 11 3 90

* Boldface numbers represent concordance.



Am J Clin Pathol 2004;122:373-376     375
375 DOI: 10.1309/MHCY35FJ296CLLC8 375

© American Society for Clinical Pathology

Anatomic Pathology / ORIGINAL ARTICLE

attributed to tissue sampling error, among biopsy specimens
themselves, differences more likely are due to interobserver
variability, perhaps because of varying experience. Such
studies comparing the degree of consensus specifically
relating to needle biopsy specimens have been reported.7-9

The conclusions from 2 of these studies that independently
rated concordance in general and in urologic pathologists
was that while the interobserver reproducibility of the
Gleason grading among urologic pathologists was judged to
be acceptable,7 that among general pathologists was consid-
ered, at best, only moderate and should be improved.8

In the present study, the overall rate of concurrence of
60% between original interpretations and review of the
needle biopsy specimens is comparable to that of a similar
study.9 We demonstrated, however, that disagreement was
correlated inversely with the percentage of tumor involve-
ment of the biopsy specimen wherein involvement of less
than 30% was noted to be associated with a significantly
greater risk of discordance in grading between our patholo-
gists. We believe that, at least in our setting, this observation
identifies a subgroup of cases that might benefit from
consensus grading amongst staff. A similar observation has
been reported to affect the level of accuracy in the grading of
radical prostatectomy specimens compared with grading of
the original needle biopsy specimen4 but has not been
reported in the comparison of needle biopsy specimens
exclusively.

In the past, Gleason scores were grouped together in
prognostic groups as follows: Scores 2 through 4, 5 through
7, and 8 through 10, which were designated well-, moder-
ately, and poorly differentiated, respectively. More recently,
however, it has been recognized that Gleason score 7 tumors
represent a worse prognosis than those with which it was
previously grouped.2,10 This group is, therefore, separately
identified under the category moderately to poorly differenti-
ated.11 The differences in disease progression between
patients with tumors graded Gleason 5 or 6 and those graded
Gleason 7 suggest that the presence of any component of
high-grade tumor (Gleason patterns 4 and 5) worsens the
prognosis markedly. Some recent data even suggest that the
volume of tumor with a high-grade pattern has prognostic

significance.12 The implications are, therefore, that disagree-
ment in the assigning of Gleason scores of 6 and 7, particu-
larly that of undergrading, might be clinically significant.
The difference in prognosis between these 2 grades is even
more relevant than among the higher-grade tumors,2 and,
likewise, treatment decisions are more likely to be between
these 2 grades than among the higher grades.8 Thus, in our
study, the difference of opinion in the 15 cases of Gleason
score 6 tumors that were categorized as Gleason score 7 on
review could have had an adverse effect on outcome, if the
Gleason scores had the main role in the treatment option
selected.

The technical challenges of differentiating a Gleason
pattern 3 from 4 are well known, relying in part on the
distinction of single and separate glands from poorly
formed, fused glands. With crushed tissue, this distinction

❚Table 2❚
Concordance Between Gleason Scores of <7 vs ≥≥7*

Revised Score

Original Score <7 ≥≥7 Total

<7 19 15 34
≥7 3 53 56
Total 22 68 90

* Boldface numbers represent concordance.

❚Table 3❚
Percentage of Tumor Involvement and Percentage of Gleason
Grade 4 of Discordant vs Concordant Ratings (Gleason Score,
<7 vs ≥≥7)

Discordant Concordant 
(n = 18) (n = 72) P

Tumor involvement (%)
Mean 44.4 62.2 .0405
Median 30.0 70.0

Gleason grade 4 (%)
Mean 28.9 44.9 .1132
Median 12.5 50.0

❚Image 1❚ Needle biopsy specimen interpreted as Gleason
score 6 by original pathologist but 7 by review pathologist.
Note the small foci of glandular fusion (pattern 4) to the left
and the right center of the photomicrograph, disregarded in
the original evaluation of Gleason score (H&E, ×100).
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could be admittedly difficult. The problem is compounded
further because the spectrum of patterns on which the
Gleason system of grading is based is a continuum. Some
tumors with patterns lying on the interfaces of 2 classic
pattern grades often are present, increasing the chances of
interobserver variation in interpretation. These same prob-
lems accounted for some of the nonconsensus cases in the
study reporting grading by urologic pathologists.7 Neverthe-
less, nuances of differentiation can be learned. Recent
studies have demonstrated that by using reference images in
hard copy13 or Web-based14 formats, the accuracy of
Gleason grading among practicing pathologists can be
improved easily. The latter is particularly attractive given
the widespread availability of the Internet in recent times
even to countries, like Jamaica, that traditionally are consid-
ered third world. A recent study from Japan also has vali-
dated the opinion that improvement in concordance on
Gleason grading can be obtained easily by using simple
educational resources.9

In one of the aforementioned studies, an interesting
demographic characteristic associated with more accurate
pretutorial Gleason grading was fewer than 5 years in
pathology practice.14 The authors attributed this to the fact
that Gleason grading has received greater emphasis during
residency training in recent years. It is noteworthy that 7 of 9
pathologists in the present study have been practicing pathol-
ogists for more than 10 years. Better pretutorial correlation
also was noted when the Gleason system had been learned at
a meeting or course as opposed to being self-taught.8,14 All
but 2 of the pathologists in the present series were self-taught.
Notwithstanding this, our overall good correlation supports
the opinion of others that the Gleason grading system can,
with relative ease, be learned and is reproducible.5

A conspicuous observation in this series was that no
tumor was assigned a Gleason score of less than 6. This is in
contrast with that of many earlier series that identified these
lower grade tumors, albeit in small numbers.4 While this
might be coincidental, this finding supports the recent
recommendations by Epstein15 that a Gleason score of 2
through 4 should not be made on needle biopsy specimens, a
view that was, however, criticized by Milette et al.16

This review of interobserver concordance on the
needle biopsy diagnosis of prostate carcinoma in our
department reveals reasonably good agreement despite the
absence of formal training for most of the pathologists. The
greatest discordance seems to be in distinguishing Gleason
score 6 from 7, and this is more likely in biopsy specimens
with smaller tumor volumes. Strategies for improving accu-
racy of this grade should be devised, and consensus diag-
nosis for biopsy specimens with less than 30% tumor
volume is recommended.
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